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Xopowo H3BecTeH 6onbwoi1 HHTepec K ,qsoi1HoMy 6e3Hei1TpHHHOMy 
6eTa-pacna,qy (2f3°v), llOVICK KOToporo fiBJlfleTCfl YHV!KaJlbHbiM cnoco6oM 
nposepKV! HaJlH4V!R y HeRTpV!HO Mai:iopaHOBCKOR Mace~. 

XapaKTepHoR oco6eHHOCTb~ 2f3°v-pacna,qa, ~t~cnonb3yeMoR s 3Kcne
PV!MeHTax /CM., HanpV!Mep, 0630pHy~ pa60Ty/l/ /, fiBJlfleTCfl TO, 4TO 
cyMMapHaR 3Hepr~t~R Eo, nepe,qasaeMaH ABYM 3JleKTpoHaM, Allfl ,qaHHoro 
pacna,qa~merOCfl HyKJlHAa noCTOfiHHa. npV! 6onbWVIX Eo yposeHb $OHa 
OT OKpyma~mei:i Cpe,q~ MVIHV!MaJleH. MaKCV!MaJlbHy~ CYMMapHy~ 3HeprVI~ 
Eo /4271 K3B/ HMeeT 48 ca. B 3Kcnep~t~MeHTax c 3TVIM HYKllVIAOM np~t~
MeHRllHCb nnaCTH4eCKHe C~VIHTV!JlJlfi~HOHH~e ,qeTeKTOp~, 3HepreTH4e
CKOe pa3peweHV!e KOTOpbiX COCTaBJlfiJlO = 0,6 M38/Z,3/. 

C ~enb~ 3Ha4~t~TeJlbHoro yny4weHV!fl pa3peweHHfl aaTopbl pa6oTbl /4/ 
nnaHV!py~T H3rOTOBHTb cneKTpOMeTp 1-13 CBepX4HCTOro repMaHV!fl C nno
~aAb~ SA = 400 cM 2 - 16 nap ,qeTeKTopos pa3MepoM 25 cM 2x 0,4 eM. 
Mem,qy 4YBCTBV!TeJlbHbiMH nosepXHOCTRMH ,qeTeKTopos noMeiJ.laeTCR MV!WeHb 
(

48Ca) Tol:i me nnoiJ.la,qw(SM). B pa6oTe/4/ ,qenaeTcR BbiBOA, 4TO YAa
eTCfl ,q06V!TbCfl pa3peweHV!fl 0, 20 K38 npw TOJliJ.lHHe MHWeHV! -50 Mr/cM: 
npH 3TOM 3~$eKTVIBHOCTb cneKTpOMeTpa npHHV!MaeTCfl paBHOH E = 50%. 

O,qHaKo, KaK cne,qyeT H3 H~t~me~t~31lO>KeHHoro, aBTOpbl ~VITV!poaaHHOH 

pa6oT~ He Y41lH PRAa $aKTopos,KoTop~e nary6Ho BJlV!fi~T Ha xapaKTe
PV!CfVIKH repMaH~t~esoro cneKTpoMeTpa s peanbHOM 3KcnepHMeHTe no 
no~t~cKy 2{3°v-pacna,qa. 

0603Ha4HM 4epe3 e yron 1'1e>K,qy HanpaBJleHHeM BbiJleTa 3JleKTpOHa 
1-13 MHWeHM VI HOpMaJlb~ K ee llJlOCKOCTVI /B ,qaJlbHeHWeM e1 VI e
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nbl AllR ,qayx 3JleKTpoHoa, B03HV!Ka~IJ.lVIX o,qHospeMeHHo/. MaKCV!MaJlbHbli:i 
yron em, no,q KOTOp~M 3JleKTpOH eiJ.le perV!CTpV!pyeTCR, onpe,qenReTCfl 
reoMeTp~t~eR onbna. np~t~ H30TponHoM pacnpegeneHHH sepoRTHOCTb no
na,qaHV!.A 3JleKTpOHa 8 JIIHTepsan e =0 +em o6eV!X nonyc$ep COCTaBV!T 
p = 1- cos (.k. 

Ecn~t~ yrnoaoe pacnpe,qeneHVJe AllR ,qayx 3JleKTpoHos, so3HHKa~IJ.lVIX 
npV! 213ov -pacna,qe, ~130TponHo, TO sepOfiTHOCTb nona,qaHV!fl o6o~t~x 

3JleKTpOHOB B yKa3aHH~i:1 VIHTepsan e COCTaBV!T p2.3Ta BepOfiTHOCTb 
04eHb 4YBCTBV!TeJlbHa K 3Ha4eHV!~ e . TaK, Allfl em=80° P2=0.69. a flPVI 
8m= 6(f' P 2 = 0,25. 0TC~,qa nOHRTHO, nocleMy :-eoMeTpV!fl OllbiTa AOJl>K
!-ia 06ecne4V!BaTb 601lbWV!e yrJlbl e . 

0TMeTV!M, 4TO 3$$eKTHBHOCTb per~t~cTpa4V!H co6~THA c YAaneHHeM 
oT ~eHTpa MHWeHV! K ee nep~t~$ep~t~M yMeHbwaeTCfl acne,qcTBHe yxy,qwe
HV!fl reoMeTpV!4eCKHX YCI10BVIH Allfl nep~t~¢epV!HH~X T04eK. 3TO sacTas
JlfleT 06bi4HO llPV!MeHf!Tb ,qeTeKTOpbl C 60JlbWei1 llllOIJ.laAb~, 4eM MV!WeHb, 
4TO He TaK llpOCTO OCyiJ.leCTBHTb C llOJlyllpOBOAHHKaMV!. 

,[\OilOJlHV!TeJlbHble llOTepH B03HV!Ka~T, eCJlVI 3JleKTpOHbl nona,qa~T Ha 
Kpafl ,qeTeKTOpa VI BbiXOAfiT 3a era -.~J?:.,[\eJlbl IIIJlVI ,ll,?~Ty,na~T B o6naCT b 
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c~nbHO ocna6neHHoro 3neKTp~4ecKoro nonR. 3To HBneH~e oco6eHHo. 
Cyll\eCTBeHHO Anfl 6onbW~X 8 ~ np~ npo6ere 3neKTpOHOB -3 MM MO>KeT 
np~aecT~ K yMeHbWeH~~ 3$$eKT~BHOH nnoll\aA~ nonynpoBOAH~Koaoro Ae
TeKTopa Ha 20t30%. 

B pe3ynbTaTe' ecn~ np~AflTb sA =·SoM ~ e nF80° I Anfl l.\eHTpa M~we
H~/, TO C y4eTOM KpaeBbiX 3$$eKTOB reOMeTp~4eCKafl 3$$eKT~BHOCTb 
COCTaB~Tfr.~·45% /4TO np~MepHO COOTBeTCTByeT 3Ha4eH~~, yKa3aH
H9MY a pa6oTe /4/ I. 

B OTn~4~e OT nonynpOBOAH~Ka, nnaCT~4eCK~H Cl.\~HT~nnHTOp MO>KeT 
6b1Tb B3HT n~60H nnOll\aA~, He06XOA~MOH Anfl 3Kcnep~MeHTa, 4TO np~
BOA~T K B~~rp~wy B 3$(j)eKT~BHOCT~ He MeHee 4eM B 1,5 pa3a np~ 
3aAaHHOM Bece M~WeH~. 0AHaKO.Ha~60nbwee an~HH~e Ha 3(j)$eKT~BHOCTb 
nonynpoBOAH~Koa oKa3biBaeT pacceHH~e a H~x 3neKTpOHOB Ha3aA. Blli
XOA 3neKTpOHOB ~3 AeTeKTOpa np~BOA~T K COOTBeTCTBY~ll\eMy yMeHb
WeH~~/Ae¢~l.I~Ty/ 3HeproBbiAeneH~H. B pe3ynbTaTe c~rHan co cneKT
poMeTpa MO>KeT oKa3aTbCH MeHbwe H~>KHero nopora, ycTaHoaneHHoro 
~CXOAH ~3 3HepreT~4ecKoro pa3peweH~H cneKTpoMeTpa. B Cl.\~HT~nnH
l.\~OHHbiX C4eT4~KaX (CH) pacceHH~e Ha3aA Heaen~KO ~, no AaHHbiM 
pa6oT/2,3/, ero an~HH~e He3Ha4~TenbHO. ApyraH c~TYal.\~H B03H~KaeT 
C nonynpOBOAH~KaM~. 

no AaHHbiM pa60Tbl/5~ AnH 3Hepr~~ 3neKTpOHOB AO 2 M3B pacceH
H~e Ha3aA B KpeMH~~ /Z = 14/ COCTaBnHeT 25+30%. HaM He~3BeCTH~ 
cny4a~ np~MeHeH~H repMaH~H /Z = 32/ AnH per~cTpal.\~~ 3neKTpoHoa. 
Haw~ pac4eT~* AnH KceHoHa /Z = 54/ np~ 3Hepr~Hx 3neKTpoHoa 
1,25+2,5 M3B yKa3biBa~T Ha pacceHH~e Ha3aA He MeHee 50%. PacceH
H~e Ha3aA a repMaH~~ AOn>KHO cocTaanHTb ~40% ~n~ 6onee IAnH 
e~ 70°/. 0TC~Aa aepOHTHOCTb Toro, 4TO H~ OA~H ~3 ABYX 3neKTpOHOB 
He pacce~TCFI Ha3aA, P0 :S 0,36. 

Ecn~ repMaH~A 3aMeH~Tb KpeMH~eM, TO 3$$eKT~BHOCTb per~cTpa~ 
l.\~~ YI1Y4W~TCH, HO HeHaMHOro. XOTH pacCeHH~e Ha3aA B KpeMH~~ 
MeHbWe, HO BABOe 6onbwe npo6er 3neKTpOHOB, 4TO np~BOA~T K 6onb
weMy yMeHbWeH~~ 3(j)$eKT~BHOH nnOll\aA~, He rOBOpH y>Ke 0 TPYAHOCTHX 
nony4eH~H 6onee ToncT~x AeTeKTopoa. K AOCTO~HCTaaM KpeMH~eaoro 
cneKTpOMeTpa cneAyeT OTHeCT~ OTCYTCTB~e Kp~oreH~K~ ~ MeHbW~H ypo
BeHb (j)OHa OT raMMa-KBaHTOB ~ Hei1TpOHOB. 

TaK~M o6pa3oM, c y4eToM reoMeTp~4eCKOH 3¢¢eKT~BHOCT~ 4~cno 
3aper~cTp~poaaHH~x co6~T~i1 6e3 aMnn~TYAHoro Ae$~l.\~Ta cocTaB~T 
~15%. np~ TaKOH HeB~COKOH 3¢(j)eKT~BHOCT~ BPHA n~ ~MeeT CM~Cn B~~ 
6~paTb 8m<80°. 

HTaK, nycTb per~cTp~py~TCH 3neKTpoH~ a A~ana3oHe yrnoa AO 
80°, KOTOpble npOXOAHT B M~WeH~ nyTb, nponOpl.\~OHanbHbiH 1/cos 8. 
CpeAH~e noTep~ 3Hepr~~ 3JleKTpoHa a 48Ca Ha nyT~ 50 Mr/cM 2 co
cTaBJJH~T-70 K3B. Ecn~ ABa 3~eKTpoHa nponeTa~T 4epe3 npoT~aono
JlO>KHble nosepXHOCT~ M~WeH~, TO OH~ OCTaBJlH~T B HeH 3Hepr~~ !I.E= 
= 70+140 K3B. np~ B~neTe 060~X 3JleKTpOHOB 4epe3 Ty >Ke caMy~ no
aepXHOCTb pa36poc noTepb o~a3~aaeTCH a npeAenaxt-.E.0+820 K3B. 

* CoaMeCT,HO c A.(). noHTeKopao. 
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AononH~TeJlbHbiH pa36poc ti03H~KaeT ecneACTB~e cTaT~CT~4eCK~x 
(j)JJyKTyal.\~H ~OH~3al.\~OHHbiX noTepb/8,9/ , a Tai<>Ke ~3-3a HeOAHOPOAHO
CT~ TOI1li\~Hbl M~WeH~. JaK~M o6pa30M, noTep~ 3Hepr~~ 8 nneHKe B 
06ll\eM cny4ae MoryT A~XOA~Tb AO. -1 M3B, np~ 3TOM AOI1H 6onbw~x 
nOTepb, B03H~Ka~li\~X B CJly4ae ~~nycKaH~H 3JleKTpOHOB nOA 60JlbW~M~ 
yrJJaM~ 8, BeJl~Ka, nOCKOJlbKy TeJleCHbiH yrOJl nponOpl.\~O·HaJleH Sin(}, 

B peaynbTaTe TaK~x noTepb MaKc~MYM ~cKoMoro 3HepreT~4ecKoro 
cneKTpa CAB~HeTCH aneao Ha aen~4~HY t-.E8 , 3aa~CHli\Y~ OT yrnoaoro 
pacnpeAeneH~H F (a), rAe a .. (e1-e2 ). HMe~TCH npeACKa3aH~FI o6 yr
JlOBbiX pacnpeAeJJeH~FIX T~na F(a) .. 1 ± cos a, rAe aHaK 1 !-" OTHOC~TCFI 
K CJ1y4a~ HeHyneaoR Mai1opaHOBCKOH Mace~ HeHTp~HO. YKa>KeM, 4TO 
MaKC~MYM TaKoro pacnpeAeneH~FI np~~OA~TCFI Ha yrn~ 60° ~ 120° co
OTBeTCTBeHHO. B CI1y4ae 1-cosaCAB~r !I.EB CYll\eCTBeHHO MeHbWe, HO 
TeM He MeHee AOCTaT04HO BeJl~K. CowneMCFI, Hanp~Mep, Ha pe3yJ1bTa
Tbl Bbi4~CJleH~H AI1.R M~WeH~ 82 Se TOJlli\~HOi:i 58 Mr/cM2 Al-3KB~BaJJeH
Ta, np~BeAeHHble a pa6oTe /6/, 

MaKC~MaJ1bH~i1 yron em AI1.R l.\eHTpa M~WeH~ COCTaBJl.RJl 76~ a KpaA 
Cl.\~HT~JlJl.RTOpa 6biJ1 B~AeH C 6Jl~>Kai1wero Kpa.R MHWeH~ nOA yrJlOM 
soo/31. Pac4eTbl no MeTOAY MOHTe-Kapno AaJJ~ .1.EB,.255 K3B. CAB~r ~ 
pa3M~T~e CneKTpa 6YAYT 60J1bWe, eCJl~ 3JleKTpOH~ B~JleTa~T npe~My

ll\eCTBeHHO B OAHY nonyc$epy (F (a) = 1 + COS a), ~Jl~ ~30TpOnHbl. 

nor~4HO noTpe6osaTb, 4To6~ coapeMeHHa.R 3Kcnep~MeHTaJlbHaFI yc
TaHOBKa Morna 6b1Tb ~cnonbaoaaHa np~ n~6oM B~Ae yrnoaoro pacnpe
AeJJeH~.R. 

TaK~M o6paaoM, np~ TOI1li\~He M~WeH~ 50 Mr/cM 2 ~ em-80° W~P~Ha 
Ha nonya~coTe 3HepreT~4ecKoro cneKTpa, o6ycnoaneHHa.R TOJlbKO no
Tep.RM~ B M~WeH~, COCTaB~T 8 >100 K3B. B Cl.\~HTHI1I1.Al.\HOHHOM cneKT
POMeTpe pe3yJ1bT~PY~ll\a.R WHP~Ha ~aMep.ReMoro cneKTpa aoapacTaeT ~a
aa $I1YKTYal.\~A a caM~x AeTeKTopax. B repMaHHeBoM cneKTpoMeTpe 
CTaT~CT~4eCK~e $I1YKTyal.\~H aap.RAa npeHe6pe>KHMO MaJlbl, HO ~MeeTC.R 

APYra.R np~4~Ha, np~BOA.Rll\a.R K 3Ha4~TeJ1bHOMy pacw~peH~~ cneKTpa, -
HaJ1~4He 60J1bWOro 4~CJ1a co6~T~i1 C Ae¢~l.I~TOM B aMnJl~TYAe CHrHaJlOB. 
AeAcTB~TeJJbHo, ecn~ Aa>Ke He np~H~MaTb eo BH~MaH~e Kpaea~e 3(j)$eK
T~, TO He 6onee TpeT~ co6~T~A oKa>KeTc.R 6ea Ae$~l.\~Ta, o6ycnoaneH
Horo pacce.RH~eM 3JJeKTpOHOB HaaaA. Yxo,q'.R aa npeAeJlbl AeTeKTopa, 
pacce.RHHbiH 3JleKTpOH YHOC~T 3Hepr~~ B npeAeJlaX OT 0 AO Eo- .1.E. 
0AHaKO 60J1bWaFI 4aCTb pacceFIHH~X 3~eKTpOHOB nonaAa~T B npOT~Bono
JlOlKHbli:i AeTeKTOp, BHOBb npOHAfl nepeA 3T~M 4epea M~WeHb ~ OCTaB~B 
TaM 3Hepr~~!I,E', B Ta~~X co6~T~.RX 6yAeT ~3MepeHa CYMMapHa.R 3Hep
rH.R, paaHaR Eo -.t-.E-t-.E: 9Top~4Hble noTep~ .1.E • pacce.RHHbiX 3JJeKTpo
HOB C E .<; 1 M3B COCTaB.RT 70+41 0 K3B. np~ MeHbW~X 3Hepr~.RX noTep~ 
aHa4~TenbHO aoapacTyT acneACTa~e yaen~4eH~FI YAei1bHoi1 ~OH~3al.\~~ 

~ MHOrOKpaTHOrO paccef!H~.R, np~BOA.All\ero 8 TOM 4~CJle ~ K nOBTOpH~M 
aKTaM pa~Ce.RH~.R 3JleKTpOHOB Ha3aA. 

Bee 3TO np~BOA~T K pacw~peH~~ cneKTpa B CTOpoHy MeHbW~X no
Tepb. CneKTp 6yAeT c~JlbHO OTJl~4aTbC.R oT rayccoacKoro pacnpeAene-
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HI-I.A, S TOM 41-!CJle 1-1 B CJ1y4ae Y3KOrO 1-!HTepsana yrnOB (}, ,KOTOpbiH, 

S006~e rOSOp.A, He ~HTepeCeH 1-13-3a HI-13KOH 3~~eKTI-1BHOCTI-1 pert-~CT

pal.\1-11-1 co6btTt-~i1. 

i-13 I-13JlO>KeHHOro, S 4aCTHOCTI-1, .ACHO, 4TO npt-~segeHHbiH S pa6o

Te/4/ y3KI-1H rayCCOSCKHH cneKTp WI-IPHHOH 20 K38 C MaKCI-IMY~OM npH 

Eo 1-1 3~~eKTHSHOCTb~ pert-~CTpal.\1-11-1 50% HHKaKOrO OTHOWeHH.A K peanb

HOMY 3KCnept-~MeHTY no not-~CKY 2$ 0 v -pacnaga He MO>KeT t-~MeTb. 

B 1.\HTt-~posaHHOH pa6oTe ont-~c~sa~TC.A TaK>Ke pe3ynbTaT~ MOgent-~po

saHH.A cyMMapH0-3HepreTt-~4ecKoro cneKTpa 3JleKTpoHos 2$ 0 v -pacnaga 

S CaMOM repMaHHI-1 (76Ge). npt-~ 3TOM npaSHJlbHO OTMe4aeTC.A, 4TO 60nb

WOH CyMMapH~H sec MHWeHH 1-1 .A4et-~cTa.A CTPYKTypa geTeKTopa gOJl>KH~ 

no3BOilHTb cy~ecTseHHO npogst-~HYTbC.A s not-~cKe 2$ 0 v -pacnaga. OgHa

KO ~OpMy npt-~BegeHHbiX geTeKTOpOS HeJlb3.A C4HTaTb Ail.A TaKoro not-~c

Ka s 76 Ge onTt-~ManbHOH. 4To6bt t-~MeTb xopowee pa3peweHt-~e, BbtrogHee 

HCnOJlb30SaTb He nJlOCKHe, a KOaKCHaJlbHble geTeKTOpbl, eMKOCTb KOTO

p~X n04TH Ha nop.AgOK MeHbWe. 3aMeTt-~M, 4TO HMeHHO TaKt-~e geTeKTO

p~ ~t-~rypt-~posant-~ s aHanort-~4HOH nocTaHosKe on~Ta, paccMoTpeHHoR 

HaMH paHee s TOH >Ke na6opaTOPHH. 

Bo3spa~a.Acb K 3aga4e o pert-~cTpal\t-~H 3neKTpoHos 2$ 0 v-pacnaga, 

BbiJleTa~~HX 1-13 MHWeHH TOJl~HHOH..,. 50 Mr/cM 2, MO>KHO cgenaTb SbiSOA, 

4TO AilH 3TOH 1.1ent-~ ageKsaTHbiM 6bti1 6bt geTeKTop c pa3peweHHeM 

..,.100 K38, npt-~4eM H3rOTOSJleHH~H 1-13 se~eCTSa C He60JlbWHM Z. TaKHM 

Tpe6osaHH.AM ygosneTSOp.AeT, HanpHMep, >KHgKOMeTaHOBa.A KaMepa/7/, 

UeHH~M Ka4ecTSOM >KHAKOro MeTaHa .ASJl.AeTC.A TaK>Ke To, 4TO OH go

CTaT04HO nerKHH /0,42 CM3 /, n03TOMy pert-~CTpt-~pyeM~e 3JleKTpOH~ 
npOXOA.AT S HeM OTHOCHTeJlbHO 60JlbWOH nyTb. 3TO n03SOJ1.AeT nOJ1Y4HTb 

KOOPAHHaTHY~ HH~OpMal\H~ 0 C06~THH 1-1, 6onee TOro, 01.\eHHTb pacnpe

geneHt-~e HOHH3al\HH BgOJlb TpeKa. 0TMeTHM, 4TO K KOHI.\Y nyTH 3J1eKT

pOHa ygeJlbHa.A HOHH3al\HH CHJlbHO S03pacTaeT. CnegosaTeJlbHO, gsyx-

3JleKTpOHHOe co6~Tt-~e 6ygeT xapaKTepH30BaTbC.A gsyM.A 6onbWHMH 

3Hepros~geneHH.AMH Ha 060MX KOHI.\aX TpeKa, B TO BpeM.A KaK THnH4H~H 

TpeK QT OgHH04HOrO /~OHOBOro/ 3J1eKTpOHa OTJlH4aeTC.A IlHWb OgHHM 

y4aCTKOM C 60JlbWHM 3HeprOBblgeneHt-~eM. 

Heo6xogt-~Mo yKa3aTb, '-ITO so scex ycTaHosKax c nneH04H~MH MMwe

H.AMH 60JlbWHHCTBO ~OHOS~X C06NTHH S03HHKaeT S geTeKTopax M OKpy

>Ka~~HX MaTepHanax, Macca KOTOPbiX 06bi4HO so MHoro pa3 npesbtwaeT 

Macey MHWeHt-~. 0TC~ga .ACHO, HaCKOJlbKO Ba>KHO gJl.A nogasneHH.A OCHOB

HOrO ypOBH.A ~OHa ycTaHOBHTb, 4TO co6~TMe S03HHKJ10 HMeHHO S MHWe

HH, npt-~4eM TOJlbKO S OgHOH 1-13 ee T04eK. 

ECilH 3TO ygaeTC.A cgenaTb, TO MO>KHO OT6pOCHTb see 1-1111-1 n04TH ' 

see ¢OHOB~e C06WTH.A game npH I-13MepeHHI-1 3HeprHt-~ Cl\HHTHJ1I1.Al\HOHHWM 

geTeKTOpOM, He OTI1H4a~~HMC.A XOpOWHM pa3peweHHeM. 

B npeAnaraeMoM Ht-~me·sapt-~aHTe TaKoro cneKTpoMeTpa /eM. pt-~cy

HOK/ OT6op gByX4aCTH4H~X C06WTHH C sepWHHOH B MHWeHH ocy~eCTSJl.A

eTCH npt-~ nOMO~H npOBOJl04HWX KaMep /nK/ 1-1 speM.AnponeTHOH MeTOgHKH. 

nposono4Hbte KaMepbt nerKo no3sOn.A~T o6Hapy>Kt-~Tb TpeKH ogk-

H04Hwx 4aCTHI.\ C MaJlWM H3J10MOM S MeCTe MHWeHH. YKa>KeM, 4TO cpegHe

KBagpaTH4HWH yron MHoroKpaTHOro pacce.AHH.A 3JleKTpOHOB C 3H~prt-~eH 
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OKOJlO Eo npt-~ TOil~HHe MHWeHM 

50 Mr I eM 2 (~~Ca) cocTasnReT 2°/y'cose, 
Pacce.AHHe nponopl\HOHanbHO Z, no3-

TOMY Ail.A TaKoro HYKI1Hga, KaK 

I
6
58Nd, OHO 6ygeT B TPH pa3a 6QJ1b

we. XoT.A yron pacce.AHH.A a cpeg

HeM HeBeJlt-~K, HO C onpegeneHHOH 

sepO.ATHOCTb~ MO>KeT npt-~HHMaTb J1~-

6oe 3Ha4eHHe,, BnilOTb go pacCe.AHH.A Ha3ag, KaK 3TO 6WJ10 BHAHO Ha 

npHMepe nonynposogHt-~Kos. BepO.ATHOCTb no.AsneHH.A 6onbwt-~x yrnos 

paCCe.AHH.A B03pacTaeT C yBeJlH4eHt-~eM(}, npt-~ 3TOM yBeJlH4HBaeTC.A 

TaK>Ke speM.A nponeTa paccet-~sa~~HXC.A 4aCTHI.\. HanpHMep, ecnH pac

CTORHt-~e Melf<AY nJlOCKOCT.AMH geTeKTOpOS /{J. 1 1-1 fJ. 2/ paBH.AeTC.A 30 CM, 

TO B AHana30He yrJlOB (} = 0°+ 75° peJl.ATHBHCTCKHe 4aCTHI.\bl npone

Ta~T nyTb Memgy 3THMH nJlOCKOCT.AMI-1 3a BpeM.A 1+4 HC, 8 TO me Bpe

M.A 3JleKTpOH~, BWJleTeBWHe 1-13 Mt-~WeHM 1-1 npowegwMe OgHH 1-1 TOT me 
nyTb, noHB.ATC.A a geTeKTopax ogHospeMeHHO. Pa3Ht-~l\a a gnt-~He nyTM 

3J1eKTpOHOB Y4HTbtBaeTC.A no noKa3aHt-~.AM nposono4HWX KaMep. 06ner-

4a~~HM 06CTO.ATeJ1bCTBOM .ABJl.AeTC.A TO, 4TO OCHOBHa.A AOil.A ~OHa OT 

OAHH04HWX 4aCTHI.\, HCnWTaBWHX CHJlbHOe OTKJlOHeHt-~e B MHWeHH, npH

XOgHTC.A Ha 60JlbWHe yrnw (}, no 3TOH npt-~41-!He AOCTaT04HWM .ABJl.AeTC.A 

pa3pewa~~ee speM.A •1 HC, 4TO OTHOCHTC.A K yMepeHHWM 3Ha4eHH.AM. 

Hat-~6onee TpygHbiM AJl.A HCKI1~4eHH.A .ABil.AeTC.A ~OH, o6ycnosneHHWH 

3J1eKTPOH-n03HTPOHHbiMH napaMM, B03HHKa~~HMH B MHWeHH OT meCTKHX 

raMMa-KsaHTOB /-5 M3B/. Ha1-16onee sepo.ATHwR yron Memgy 3JleKTpo

HOM 1-1 n03HTpOHOM COCTaSJl.AeT .,]5°, 1-1 75% nap HMe~T yron a ~ 45° , 
4TO gonmHo 6btTb Y4TeHo npH aHant-~3e co6b1Tt-~i1. B gaHHbiH gt-~ana3oH a 

nonagaeT 4eTsepTb co6btTHH 2$ 0 v -pacnaga npt-~ pacnpegeneHHH l+cosa. 
[J.n.A H30TponHoro pacnpegeneHH.A 4t-~cno TaKHX co6wTHH sgsoe MeHbwe, 

as cny4ae pacnpegeneHH.A 1-cosa -cosceM HesenMKO. 

3¢~eKTHBHbiM cnoco6oM HCKJl~4eHH.A n03HTpOHOS gonmHa 6b1Tb perHCT

pal\M.A aHHMrMil.Al\MOHHWX raMMa-Ksa~TOS Cl\HHTMJlil.ATOpaMM /C/, pacno

nomeHHWMM 3a geTeKTopaMH. B Cl\MHTMilil.ATope Ton~HHOH 20 r/cM2 no

rno~aeTc.A 85% TaKMX raMMa-KBaHTOB /511 K3B/. {J.Jl.A MCKJl~4eHH.A ~OHO

soro C06WTH.A gocTaT04HO perMCTpai.\HI-1 OAHOro 1-13 gsyx aHHMrMil.Al\MOH

HbiX raMMa-KSaHTOS, BepORTHOCTb nonagaHH.A B TOJlCTbiH Cl\HHTIIIIlJl.ATOp 

OAHOrO M3 raMMa-KsaHTOS npH HX npOTMSOnOJlO>I<HOM pa3JleTe gOBOJlbHO 

senMKa. ToncTble Cl\MHTMilil.ATOpbl BbtnonH.A~T ogHospeMeHHO ~YHKI.\HI-1 aK

THBHOH 3a~HTW OT BHeWHerO ~OHa. 

K o6pa3osaHM~ gsyx 3neKTpOHOB a MHweHH MoryT npMsecTH TaKme 

gsoR~we KOMnTOHOBCKoe 1-1 MenneposcKoe pacce.AHM.A: raMMa-KsaHT noc

ne nepsoro pacce.AHH.A a Mt-~weHH M o6pa3osaHH.A ogHoro 3neKTpoHa 

C HeKOTOpOH BepO.ATHOCTb~ paccet-~BaeTC.A STOpH4HOi KOMnTOHOBCKHH 

MilH KaKoR-nt-~6o gpyroR 3IleKTPOH npt-~ pacce.AHHH Ha aToMax ocso6om

gaeT BTOpOH 3JleKTpOH. npt-~ noMO~H nponOPI.\HOHaJlbHWX KaMep MOmHO 

/c T04HOCTb~ 1+2 MM/ HaHTH, BbiJleTa~T Ill-1 o6a 3JleKTpOHa 1-13 ogHOH 

T04KH - CJly4ai1, HMHTHpy~~HH 3~¢eKT npt-~ 3HeproswgeneHMH OKOJlO Eo. 
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CTOHT yKa3aTb, 4TO 6onbWHe 3HeprOB~AeneHH~ MOryT, B npHH4H
ne, B03HHKaTb BCneACTBHe cny4aAH~X COBnaAeHHA OT paaH~X $OHOB~X 

4aCTM4. Xor~ sepo~THOCTb TaKHX co6~THA Mana, .e~ He cneAyeT 
npeHe6peraTb, ecnH nocne MCKn~4eHH~ ~oHa ocTaHyTc~ eAHHM4H~e 
cny4aM - KaHAMAaTbl B 3~~eKT. obiCTpoAeAcTBMe C4HHTMnn~4MOHHoro 
cneKTpOMeTpa npM 3TOM ~Bn~eTC~ HeCOMHeHHO ero 60nbWMM AOCTOMHCT
BOM. 

B aaKn~4eHMe asTop Bblpamaer npHaHaTenbHOCTb B.H.KoMaposy aa 
noneaHy~ AMCKYCCM~. 
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AKMMOB D.K. P13-82-776 
0 B03~HOCTRX MCcneAOB8HMR a~o~ -pacnaAa 
npM n~ nonynpoBOAHMKOBWX M C~MHTMnnR~MOHHWX 6eTa-cneKTpoMeTpOB 

npoaBAeH KPMTM~eCKHA aHanM3 803~HOCTeA nonynpo&OAHMKOBWX AeTeKTOpOB 
nPM nOMCKe A80AHOrO 6eaHeATPMHHOro 6eTa-pacnaAa (a~o~ a nneHO~HWX MMWeHRX. 
PacCMOTpeHW .. KTopw, CHn~HO yxy~Me paapeweHMe M ~KTMaHOCTb nonynpo
BOAHMKOaoro 6eT8-CR8KTpoM8Tpa. noK88aHO npaM~8CTBO MCnOnb30aaHMR cneKTpO
M8Tpoa C A8TeKTOpBMH, M8rOT08nBHHWMH H3 a-.ecTa C He6on~WMM Z - TMna 
yrnaBOAOpoAPa• npe~eH HOBWA aapM8HT HM3KotoHOeoro C~MHTMnnR~MOHHOrO 
cneKTpoMBTpa. 

Pa6oTa awnonHeHa • neGopaTOpMM RAePHWX npoGneM OH~H. 

tooa.eMMe 05~H8HHOro MHCTMTyTa RAePHWX MCCn8AOB8HHA. 4YGHa 1982 

Aklmov Yu.K. P13-82-776 
On Possibilities of the Search for a~o• -Decay 
by Means of Semiconductor and Scintillation ~-Spectrometers 

Critical analysts of the possibilities of semiconductor detectors In 
a search for the double beta-decay (a~ 09) with film sources Is made. Fac
tors which greatly deteriorate resolution and efficiency of a semiconductor 
beta-spectrometer are described. An advantage of spectrometers having the 
detectors wth small Z(CH,OH4)ls shown. A new type of the low background 
scintillation spectrometer Is proposed. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BMHOrpaAOBOH . 


